ABSTRACT During the 1990s reforms to the US welfare system introduced new time limits on people's eligibility to receive public assistance. These limits were developed to encourage welfare recipients to seek employment. Little is known about how such social policy programs may have affected participants' health. We explored whether the Florida Family Transition Program randomized trial, a welfare reform experiment, led to long-term changes in mortality among participants. The Florida program included a 24-36-month time limit for welfare participation, intensive job training, and placement assistance. We linked 3,224 participants from the experiment to 17-18 years of prospective mortality follow-up data and found that participants in the program experienced a 16 percent higher mortality rate than recipients of traditional welfare. If our results are generalizable to national welfare reform efforts, they raise questions about whether the cost savings associated with welfare reform justify the additional loss of life.
S
ocial factors far from the reach of medical care-such as employment, income, and educational attainment-may exert a larger influence on population health than medical care itself.
1 If so, many or most social policies should also influence population health. 2 In fact, many studies have shown positive correlations between nonmedical factors and health. However, very few of those studies have used experimental data, 3 and those few have shown mixed results. [3] [4] [5] [6] [7] [8] If most social policies do, in fact, influence population health, then it is important to understand the health consequences-intended or unintended-of such policies.
Perhaps one of the most sweeping policies enacted in the past two decades was welfare reform. Randomized welfare experiments, which were often large and conducted in multiple locations in the United States, sought to study the effect of limiting the amount of time individuals or families could receive welfare benefits. 9 These experiments generally demonstrated that time limits on welfare benefits, typically coupled with other programs such as employment training, produced increases in earnings and employment by encouraging participants to seek employment instead of remaining dependent on welfare.
9,10
The experiments may have contributed to the end of "welfare as we know it," under the Personal Responsibility and Work Opportunity Reconciliation Act of 1996. This act ended Aid to Families with Dependent Children and replaced it with Temporary Assistance for Needy Families, which limited the length of time people could receive welfare. The number of people receiving welfare dropped from twelve million in 1996 to four million in 2010.
County from 1994 to 1999. We focused on Escambia County because the experiment in Alachua County was poorly documented and did not clarify how randomization was conducted there. However, we included an analysis with both counties for reference.
Escambia County is located in the far northwest of Florida and shares a border with Alabama. Roughly 73 percent of the county's 300,000 inhabitants are white, and about 20 percent are African American. 13 Participants in the experiment were randomly assigned to FTP or the traditional Aid to Families with Dependent Children program when they first applied for welfare. If they were reapplying, they were assigned during a recertification interview. Of those families randomly assigned to FTP, 54.9 percent were limited to twenty-four months of cash welfare assistance during any sixtymonth period, and 45.1 percent were limited to thirty-six months of welfare assistance during any seventy-two-month period. People in the smaller group were considered to be the least job ready because they had little previous employment. 12(p1) FTP enrollees were required to participate in enhanced employment-related services such as education, training, and job placement. Two caseworkers were generally assigned to each FTP participant (the experimental group). One was an FTP case manager, who was responsible for initially determining whether people were eligible to participate in the study and for general case management duties-that is, ensuring compliance with the program's regulations and performing general social work activities. The second was an FTP-associated career adviser, who oversaw employment-related services for the participant. These advisers sat near each other so they could communicate easily and, like the case managers, had much smaller caseloads than their counterparts in the control group, who worked with families receiving Aid to Families with Dependent Children. 12(p96) Participants in FTP were substantially more likely to find work than participants in the control group. However, few members of the experimental group had total earnings that were greater than the total income from all sources received by members of the control group. 12(p73-103) Approximately 50 percent of families in the experimental group remained without work during much of the program. These families reported relying on support from members of their extended families, other programs (such as Food Stamps and public housing), and their friends. 12(p106) This suggests that some members of the experimental group may have experienced psychological stress as a result of the time limits on their welfare eligibility.
There are various ways in which welfare reform might have influenced health. Employment itself can pose health threats through commutes to work and exposures to dangerous substances at the workplace. But it can also increase income and improve social connections, thereby improving health. 14, 15 Social connections can provide emotional and financial support and have been linked to both improved biological measures of health and reduced mortality in some circumstances. 16 It is also possible that the psychosocial stressors associated with the imminent or actual loss of one's income benefits or with having to borrow money from friends or family members could produce harmful effects. Psychological stress has been linked to diabetes, hypertension, infection, and other risks for premature death.
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Study Data And Methods
Background We analyzed a multicenter randomized controlled experiment that enrolled welfare recipients between May 1994 and October 1996 and that ended in 1999;
9,12 it included two sites in Escambia County, Florida. New applicants for Aid to Families with Dependent Children and existing recipients were eligible to participate in the experiment, with the following exceptions: people older than sixty-one or younger than eighteen; those who attended school or were working at least thirty hours a week; those who were disabled or were caretakers for a disabled person; and those who had a child less than six months old.
Enrollees were randomly assigned to the control group, whose members received regular benefits and no additional job counseling, or the experimental group (FTP), whose members had time limits on their benefits but received extra job training and case management. There was no evidence of randomization failure in the original experiment. 12 Compared to people in the experimental group, the control group's members were significantly more likely to be under the age of twenty (6.2 percent versus 8.1 percent), less likely to be Hispanic (0.7 percent versus 1.5 percent), and less likely to be living in emergency or temporary housing when they were randomly assigned to one of the groups (4.0 percent versus 5.6 percent). 12 Electronic records for 3,224 participants in the experiment were obtained from the state of Florida. The 2011 Social Security Administration Death Master File contains most deaths in the United States and includes identifiers-such as a person's Social Security number, name, and date of birth-that can be matched with records from other data files. To identify the total number of deaths associated with participants in the experimental and control groups in the Florida case, these two data sets were probabilistically linked to death records using Registry Plus Link Plus software. 20 Probabilistic linkage is used to establish the likelihood that two different records refer to the same person and to determine how good the matches are when there are errors in the data.
All of the Florida participant records contained complete identifiers.We could have missed some participants if their records were not in the data file, but there is no reason to suspect that this would introduce any systematic errors. Of the 3,224 participants, we identified 142 participants as deceased by November 2011. In the combined sample that also included participants in Alachua County, there were 5,094 participants, of whom 215 had died by the same time.
Statistical Analysis Analyses were conducted using the statistical software Stata, version SE 11. We employed Cox proportional hazards models for the analysis and clustered the standard errors on location. Clustering on location takes geographical variations into account.
To minimize random noise, we controlled for year of birth, year of assignment to the experimental or control group, and site location (these were the only variables available to us). Central to the proper functioning of the Cox proportional hazards models we used is that the deaths in both the experimental and control groups were proportionate to one another over time. We conducted a number of tests to ensure that this was the case.
To estimate the average number of life-years lost in the experimental group, we generated an unabridged life table of the US population using data from the Centers for Disease Control and Prevention. We adjusted this table to reflect the increase in mortality for people in the experimental group compared to those in the control group and subtracted the difference before and after adjustment. This process is described in detail elsewhere. 21 We assumed that mortality effects would begin at age thirty (the mean age of the two groups combined at the start of the experiment) and would end at age seventy (the age at which hazards ratios in socioeconomically deprived populations tend to converge).
The study was approved by Columbia University's Institutional Review Board.
Limitations The major limitation of the study was its generalizability. However, welfare reform experiments were conducted in multiple places, and most showed increases in employment and earnings, just as the experiment in our study did. 9 We should also note that members of the control group were able to enroll in other types of job training programs, which suggests that our current evaluation may understate the true effect of the intervention.
Moreover, since we relied on Social Security data, which measures only earnings from the formal sector of the economy, we did not measure employment in the informal sector. People in the experimental group or the control group may have had higher income and rates of employment than observed because of jobs in the informal sector. For example, the Jobs Corps randomized trial, which examined the effect of job training on low-income youth, revealed occasionally large differences between earnings reported on surveys and those reported from administrative data. 22 The findings from the experiment we studied were comparable to those of other welfare reform experiments that used survey data. 9 However, unobserved differences in informal sector earnings could also play a role in the observed differences in mortality hazards. If they did, this is an important additional mechanism through which participation in FTP might have affected mortality.
Additionally, we did not have data with which to test the distributional effects of participation in FTP on mortality. Therefore, we cannot know whether mortality was higher among those who did not actually become employed. This is particularly important if we are to understand whether psychological stress or employment played a role in the increased mortality we observed. One indirect measure of stress and material hardship on a family is how its children perform in school, and some measures of school performance among adolescents were lower in the experimental group than in the control group. 12 Although the differences in mortality that we observed were significant, the numbers of deaths in both the experimental and control groups were small. Finally, we relied on the Social Security Death Master File, which might undercount some groups-particularly people without social security records. 23 However, all of the participants whose records were in the Florida data file had complete Social Security numbers. Therefore, we think it unlikely that our matching of Florida records with mortality data introduced nonrandom bias into our results.
Study Results
There were no significant differences between the experimental and control groups in birth year, year of random assignment, or location. For both groups, the mean birth year was 1964, and the mean random assignment year was 1994. In one of the locations in Escambia County, each group contained 50 percent of the participants. In the second location, the experimental group contained 50.07 percent and the control group 49.93 percent.
There were seventy-five deaths among the 1,611 participants in the experimental group in both locations in Escambia County and sixtyseven deaths among the 1,613 participants in the control group. After clustering on location and adding the control measures described above, we found that participants in the experimental group had a 16 percent higher mortality rate than members of the control group (hazard ratio: 1.16; 95% confidence interval: 1.14, 1.19; p < 0:01). This amounts to nine months of life expectancy lost between the ages of thirty and seventy for people in FTP. The survival curve is shown in the online Appendix. 24 We also analyzed data from the experiment's participants in Alachua County. This part of the experiment was poorly documented, and it is unclear whether randomization was successful. With this caveat, including participants in this county gave us 2,539 members of the experimental group, which had 117 deaths. There were ninety-eight deaths among the 2,555 participants assigned to the control group. When the data were analyzed this way, the difference in mortality rates between the two groups increased to 26 percent (hazard ratio: 1.26; 95% CIl: 1.09, 1.46; p < 0:01).
Discussion
The welfare reform experiment involving Florida's Family Transition Program appeared to increase mortality among those who were exposed to job training and who were eligible for welfare for only a limited time (the experimental group) relative to those receiving traditional welfare (the control group). Prior to conducting this analysis, we hypothesized that FTP would serve as an experimental estimator of the health benefits of increased employment. Like most welfare reform experiments and the Temporary Assistance for Needy Families program itself, FTP did produce increases in employment, which have long been hypothesized to reduce mortality. 14, 15 If employment does reduce mortality, then its effect was overwhelmed in this case by one or more competing factors. Participation in FTP was associated with a significant 16 percent increase in mortality rate, which is equivalent to roughly nine months of life lost. It is possible that the increased mortality rate could be related to the psychological stress associated with losing welfare benefits, although we cannot measure this directly. Psychological stress is associated with poor health and a shorter lifespan in both humans and animals. 18, 25, 26 It is also possible that employment in low-wage jobs carries hazards (for example, occupational risks) that are not present in most other jobs.
Our study adds to a small number of randomized experiments on the nonmedical determinants of health showing that early education and income redistribution may influence population health.
3,4,6,7 Although it is exceedingly difficult to find data sets from the welfare reform experiments in other states that have participants' identifying information, additional work to verify the external validity of our findings is needed.
Our study highlights the unintended consequences of nonmedical social policies on health. In the future, it would be useful to include health measures in nonmedical social experiments, which would better define both the intended and unintended consequences of such policies on population health. These measures include health-related quality-of-life instruments, which can be used both as broad measures of health and as a way to estimate the cost-effectiveness of other nonmedical social policies, such as early education.
New studies should also require that participants' identifiers be preserved. Such identifiers are central to understanding the long-term economic and health impacts of social policies because they make it possible to collect data on participants' earnings and disability and mortality status inexpensively and with great accuracy over decades of follow-up research.
Conclusion
Although Florida's Family Transition Program was conceptually similar to the Personal Responsibility and Work Opportunity Reconciliation Act, it was less intensive. Moreover, states implemented Temporary Assistance for Needy Families programs in many ways, with varying time limits, work requirements, and sanctions. It is therefore difficult to generalize from our results to conclusions about welfare reform more broadly.
However, there is now good evidence that Temporary Assistance for Needy Families produces significant reductions in welfare rolls, coupled with significant increases in employment. If Temporary Assistance for Needy Families produces large economic benefits but shortens participants' lives, it is important to ask whether the human cost is worth the economic benefit. Some legislators have argued that the government should spend what it can to save lives. This has led to the increased use of comparative effectiveness research (which considers only the health benefits of new treatments) compared to cost-effectiveness analysis (which considers both health and economic benefits). 27 
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